Background: Animal bites are one of the leading causes of visits to an emergency room (ER) in Thailand. Rabies is an almost invariably fatal disease. Objectives: We evaluated the appropriateness of rabies vaccination in clinical practice following the World Health Organization (WHO) guidelines. Methods: All patients who visited the ER at Ramathibodi Hospital of Mahidol University because of mammal bites and received rabies vaccination by the WHO rabies postexposure regimen were enrolled. Data were retrieved from medical records. Wound categories were classified by WHO guidelines both in real practice and by the investigators on subsequent investigation.
Brief communication (Original)
Rabies, caused by a lyssavirus, is a central nervous system infection and has the highest mortality rate among infectious diseases. The World Health Organization (WHO) reported that at least 55,000 people die from rabies annually worldwide, mostly in developing countries and from dog bites [1, 2] . Dog and animal bites are still a common problem in Thailand and in other canine endemic developing countries. Dog bites accounted for 5.3% of injuries in a major emergency room in Thailand [3] , while animal bites were 0.3%−1% in other countries [4] [5] [6] [7] [8] [9] [10] . WHO has published guidelines for postexposure rabies vaccination [11] . The roles of vaccination by both passive and active immunization depend on wound categories and animal factors. Data on appropriateness of vaccination according to WHO guidelines in Thailand are still limited. Knowing them may improve treatment quality and save lives and costs.
Methods
All patients who visited the Emergency Department of Ramathibodi Hospital with mammalian bites and received rabies vaccinations, supposedly according to posted WHO rabies postexposure management guidelines, were enrolled. The study period was between January 1 and December 31, 2006. Data were retrieved from medical records. Study variables included baseline characteristics of patients, visit times, details of animals, characters of wounds, rabies and tetanus vaccination details, antibiotic treatment, complications of animal bites, and vaccination treatment and outcomes. Wound categories were classified by WHO guidelines on admission and after review of records by investigators. The study protocol was approved by the committee on human rights related to research involving human subjects of the Faculty of Medicine, Ramathibodi Hospital of Mahidol University.
Operational definitions
1. Wound categories were classified as class 1, 2, and 3 according to WHO guidelines.
2. Rabies postexposure vaccination regimen used was the standard WHO intramuscular (IM) schedule.
3. Rabies immunoglobulin (RIG) is indicated for WHO wound category 3.
4. "Under treatment" is defined as when rabies postexposure prophylaxis was administered at a lower than actual WHO wound category. For example as treatment at category 1 in a patients with category 2 wound.
5. Appropriate treatment is when given according to the actual WHO wound category.
6. "Over treatment" is defined when rabies postexposure prophylaxis was given at a higher WHO wound category; such as in a patient with a wound category 2 when it is only category 1.
7. Inappropriate treatment includes under or over treatment.
Statistical analyses
Baseline data were presented as mean (+SD) or percentage. The correlation of treatment and wound category according to WHO guidelines was executed by kappa statistics and the exact symmetry test. Factors associated with inappropriate treatment were also calculated by logistic regression analysis. All analyses were computed by Stata version 9 (Stata Corp, College Station, Texas, USA).
Results
During the study period, there were 372 patients who met the study criteria. All patients received Verorab (purified Vero cell rabies vaccine; PVRV) 0.5 ml IM at days 0, 3, 7, 14, and 28. Of these, 172 were male (46.2%). The median age of all patients was 36 years (range 1−86 years). 186 patients visited the Emergency Department between 7 AM and 4 PM (50%); whereas 158 patients visited the hospital between 4 PM and midnight (42.5%) and 28 patients (7.5%) visited the hospital during midnight to 7 AM. The median duration of "bite to hospital" was 4 hours (range 1−720 hours). The majority of patients were bitten by dogs (272 patients (73.1%) shown in Table 1 . Only almost half of the patients (47%) cleaned the wound using water and soap prior to the hospital visit ( Table 2) . 41 patients (11%) did not receive antibiotic treatment (Table 3) . Tetanus toxoid and tetanus antitoxin were given in 304 patients (81.7%) and 14 patients (3.8%), respectively. Wounds were classified as category 1, 2, or 3 according to WHO guidelines in 3, 14, and 355 patients respectively ( Table 4) . "Under treatment" was found in 267 patients or 71.5% (wound category 2 treated as 1 in 3 patients; wound category 3 treated as 1 in 20 patients, and wound category 3 treated as 2 in 244 patients). The rate of "over treatment" was 1.6% (wound category 1 treated as 2 in 3 patients and wound category 2 treated as 3 in 3 patients). The appropriate and inappropriate treatment rates were 26.9% and 73.1% respectively. The concordance of wound category and treatment in categories 1, 2, and 3 were 0, 8, and 91 patients respectively. The unweighted kappa measure of agreement: was -0.002 (P = 0.559). The only factor associated with inappropriate treatment was duration of animal bite to hospital visit (odds ratio of 1.018, P = 0.025) as shown in Table 5 .
There were 174 patients (46.7%) who received all five doses of rabies vaccination. Ten patients (2.6%) developed wound infection (mostly cellulitis). None of the patients had an antibiotic or other adverse reaction.
Discussion
This was a retrospective one year study of the application of WHO guidelines for rabies postexposure prophylaxis in real life at a teaching and referral hospital in a canine rabies endemic region. The agreement between guidelines and actual practices was sadly low (26.9% agreement) with a kappa of just -0.002. Most agreement occurred in wound category 3 (91/372 patients). Overall inappropriate treatment was 73.1%; mostly "under treatment" (71.5%). Most patients with wound category 3 were treated as wound category 2; yet the most agreement between practice and guidelines was also in wound category 3. Importantly, this group was undertreated as wound category 2 in 244 patients who actually had category 3 wounds. Failure of rabies postexposure prophylaxis was 1:80,000 and 1:30,000 in less developed and developing countries respectively. Factors associated with postexposure management failures include delayed treatment, inadequate wound cleansing, immune-compromised host, severe wounds at face, head and hands, wrong vaccination site, such as injecting vaccine into buttocks, or no−or intramuscular−rather than intra-wound administration of human or equine rabies immunoglobulin [6] . Our study confirmed that delayed treatment was significantly associated with inappropriate treatment (odds ratio of 1.018; 95% confidence interval of 1.002 to 1.035). Unlike the Thai Red Cross animal bite clinic in Bangkok and at similar institutions in other Asian countries, where many rabies exposure cases are seen daily and the intradermal regimen is used, we could not apply it in the emergency room of our hospital. The Thai Red Cross WHO approved intradermal regimen has been shown to be more cost-effective [12] , but it is not suitable for use in the emergency departments of most general hospitals in Asia. There are few patients per day, and one partly used ampoule of vaccine cannot be stored for longer than eight hours according to current WHO and manufacturer guidelines. This, even though at least 4 studies have shown that modern rabies vaccines will retain immunogenicity and sterility if stored as long as one month in a refrigerator [13] [14] [15] [16] . Therefore, all of our patients had to receive the more costly intramuscular regimen of 5 full doses. According to the WHO guidelines, 355 patients were in category 3 and should receive both rabies vaccine and rabies immunoglobulin injected into and around their wounds ( Table 4) . There were 267 patients who received inappropriate treatment under WHO guidelines; mostly as undertreatment. Three patients were in WHO category 2, yet received inappropriate immunoglobulin therapy. Whereas, 264 patients in category 3, did not receive immunoglobulin therapy, and were thus under treated (68.7%). Fortunately, there was no report of a rabies death in our patients. We did review our data with the Department of Disease Control, Ministry of Public Health, Thailand.
Antibiotic treatment of animal bites is recommended, particularly in patients with severe wounds and those who were bitten more than 12 hours before presentation, had wounds at the head or hand bites, or had comorbid conditions such as diabetes, postsplenectomy, or were immunocompromised. The recommended antibiotics are amoxicillin or doxycycline, which are particularly effective against Pasteurella spp. [17] . There were 160 patients (43.0%) who received amoxicillin. Only 10 patients (2.6%) developed wound infections.
In conclusion, WHO rabies postexposure management guidelines were not followed at a major teaching and referral hospital in a rabies endemic country. The agreement rate in clinical practice with WHO guidelines was only 26.9% in this retrospective 
